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ABSTRACT: 

PURPOSE: To prevent a state that th e airtight ness of a seal member such as 
an O-ring or the like installed around a CTfiffBB part in order to ensure the 
airtightness of a treatment chamber is o bstructe d when the seal membe r is 
thermally deform ed and to enhance the fl^Hul^ efficiency of a llEliniTq device | « — 
when the liBBmB I device w hich is u sed to pr event a reaction product from 
adhering is installed~at the BBtfBffl part used to monitor plasma luminescence 
inside the treatment chamber. 

CONSTITUTION: A ffiBj-conduction separating groove 59 is formed in a light- 
transmitting member 46 in such a way that it is situated between an O-ring 45 
which is installed in the sidewall la of a treatment chamber and which i s 
arranged and installed around an opening part 42 and a ca rtridge 53 
which is installed in t he li ght-transmitting member 46 in a j jjgffl part 41. 
There by, si nce linear fiBfl conduction from the cartridge [flS5T 53~is cut off 
by the frelfl -condu ction sep arating groove 5 9, the O -ring 45 is not deformed 
thermally, and the iBfffllS efficiency of the [jraBfi is enhanced by a portion 
which has been cut off. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to terminal point detection equipment. 
[0002] 

[Description of the Prior Art] For example, if it explains taking the case of the plasma etching system constituted so that 
etching processing might be performed to a semi-conductor wafer (henceforth a "wafer") by the plasma, in such a 
plasma etching system, the terminal point detection equipment for detecting a plasma treatment terminal point is 
formed. And this conventional kind of terminal point detection equipment prepares the aperture for acting to the side 
attachment wall of the processing room generally constituted airtightly etc. as the monitor of the processing interior of a 
room, measures the luminescence reinforcement of plasma luminescence of the processing interior of a room with a 
terminal point detector etc. through this aperture, and it is constituted so that a plasma treatment terminal point may be 
detected. 

[0003] However, if the count of processing increases, the reactant living thing at the time of etching will adhere to said 
aperture, the input light to said terminal point detector will decline, and the problem that the precision of terminal point 
detection falls as a result will arise. Therefore, the complicatedness of cleaning the aperture for said monitors suitably 
follows. In view of this point, forming a means to heat the aperture for said monitors in the aperture concerned, heating 
the aperture concerned by this, and controlling adhesion of a reactant living thing is performed as conventionally 
indicated in JP,3-75389,A. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in plasma treatment equipments, such as a plasma etching 
system, since it is required to process under a predetermined reduced pressure ambient atmosphere, airtightness with the 
advanced processing room is demanded. Therefore, through sealants, such as an O ring, when preparing the aperture for 
said monitors in the side attachment wall of this processing room etc., it is constituted so that this may be attached. 
[0005] However, since a means to only heat the aperture for said monitors is formed in the aperture concerned 
according to the conventional technique as stated above, there is a possibility that sealants, such as said O ring, may 
cause heat deformation with heating. If a sealant causes heat deformation such, the airtightness of said processing room 
will be checked, and predetermined plasma treatment cannot be performed, but the yield will fall. Moreover, only by 
only forming heating means, such as a heater, in the aperture for said monitors, heating effectiveness is not so good. 
[0006] This invention is made in view of this point, the new terminal point detection equipment whose heating 
effectiveness sealants, such as said O ring, did not cause heat deformation even if it heated directly the aperture for 
monitors prepared in order to act as the monitor of the above mentioned plasma luminescence, but moreover improved 
conventionally is offered, and it aims at aim at solution of the above-mentioned problem. 
[0007] 

[Means for Solving the Problem] It is equipment for detecting the plasma treatment terminal point of the plasma 
treatment performed in the processing interior of a room constituted airtightly according to claim 1, in order to attain the 
above-mentioned purpose. The light transmission member which makes said processing outdoor section penetrate 
plasma luminescence which it is prepared in the side attachment wall of said processing room through a sealant, and is 
generated in this processing interior of a room, In the terminal point detection equipment possessing the heating 
apparatus which is formed in said light transmission member and heats this light transmission member, and the 
equipment which receives plasma luminescence which penetrated said light transmission member section It is provided 
in the terminal point detection equipment characterized by preparing the slot formed in said light transmission member 
between said sealants and said heating apparatus from said processing interior-of-a-room side. 

[0008] Moreover, according to claim 2, in the terminal point detection equipment constituted such, heating apparatus is 
prepared for Mizouchi for wearing formed from the way outside said light transmission member, and the terminal point 
detection equipment characterized by preparing a filler with good thermal conductivity between said heating apparatus 



and said slot wall for wearing is offered further. 
[0009] 

[Function] According to the terminal point detection equipment of claim 1, the heat from the heating apparatus which is 
going to be transmitted to the quality of the material which constitutes a light transmission member, for example, quartz 
glass, and it is going to conduct linearly to it at a sealant since the slot formed from said processing interior-of-a-room 
side is established in said light transmission member between said sealants and said heating apparatus is intercepted by 
the slot concerned. Therefore, the conductive heat transmitted from heating apparatus to said sealant falls more sharply 
than before. Moreover, since the conductive heat is intercepted by said slot such, the heating value which radiates heat 
to the dividing enclosure decreases, and it is possible to heat a light transmission member efficiently. 
[0010] Since according to the terminal point detection equipment of claim 2 heating apparatus is prepared for Mizouchi 
for wearing further formed from the way outside said light transmission member in the terminal point detection 
equipment constituted such and the filler with good thermal conductivity is moreover prepared between said heating 
apparatus and said slot wall for wearing, a light transmission member is heated still much more efficiently. 
[0011] 

[Example] Hereafter, if the example of this invention is explained based on drawingr ^rawjn^ 1 shows typically the 
side-face cross section of the etching processor of the semi-conductor wafer (hencetortT^wafer") with which the 
terminal point detection equipment concerning an example was used, and the processing room 1 constituted airtightly 
free [ lock out ] is constituted approximately cylindrical by the aluminum by which alumite processing of the front face 
was carried out. 

[0012] It is constituted by the lower part in said pr ocessing roo m 1 so that the cooling refrigerant which the susceptor 
susceptor 3 is formed, and the cooling rooms 4, such as a cooling jacket, are formed, and is further introduced into the 
interior of this susceptor susceptor 3 through the insulating members 2, such as a ceramic, from the refrigerant 
installation tubing 5 formed in the pars basilaris ossis occipitalis of said processing room 1 in this cooling room 4, and is 
discharged from the refrigerant exhaust pipe 6 may circulate. 

[0013] The susceptor 7 which a front face consists of the quality of the materials, such as aluminum by which alumite 
processing was carried out, and constitutes a lower electrode is formed, and the electrostatic chuck 8 by which the wafer 
W which is a processed object is further laid in the top face of this susceptor 7 is formed in the top face of said susceptor 
susceptor 3. 

[0014] if the gas passageway 10 which passes to the gas installation tubing 9 is formed in the interior of said susceptor 7 
and for example, helium gas is supplied to this gas installation tubing 9 with the gas transfer unit (not shown) of 
separate installation - this helium gas — the above - heat conduction of the cold energy of the above-mentioned 
susceptor susceptor 3 made into predetermined temperature with the cooling refrigerant is carried out. And it is 
constituted so that the semi-conductor wafer W which was laid on the above-mentioned electrostatic chuck 8, and was 
held by helium gas cooled by making it such may be cooled by predetermined temperature. 

[0015] It connects with RF generator 13 through the blocking capacitor 1 1 and the matching circuit 12 in the processing 
room 1 exterior, and said susceptor 7 is constituted by this RF generator 13 at said susceptor so that the high-frequency 
power whose frequency is 13.56MHz may be impressed. 

[0016] the above - the electrostatic chuck 8 has the configuration pasted up on both sides of the conductive layer 14 
which consists of electric-field **** with insulators, such as a polyimide film, from vertical both sides, and this 
conductive layer 14 is further connected to the high voltage direct current power source 17 of the processing room 1 
exterior through the supply lead wire 16. And according to the Coulomb force generated in that case, if direct current 
voltage is impressed to said conductive layer 14 according to this high voltage direct current power source 17, said 
wafer W is constituted by said electrostatic chuck 8 so that suction maintenance may be carried out. 
[0017] On the other hand, the up electrode 22 grounded with the grounding conductor 21 is formed in the upper part in 
said processing room 1. Besides, the section electrode 22 has the centrum 23, and the opposed face 24 with said 
susceptor 7 consists of the quality of the materials of for example, amorphous carbon etc. And the delivery 25 of a large 
number which pass to said centrum 23 is established in this opposed face 24, and, on the other hand, the gas inlet 26 
which passes to said centrum 23 is established in the upper part of said up electrode 22. Therefore, if etching reactant 
gas is supplied to this gas inlet 26 from the raw gas feeder (not shown) of separate installation, the etching reactant gas 
concerned has composition breathed out by homogeneity towards said susceptor 7 from the delivery 25 of said large 
number. 

[0018] Moreover, speaking of the exhaust air system of said processing room 1, the exhaust pipe 31 is formed near the 
pars basilaris ossis occipitalis in said processing room 1 , and this exhaust pipe 3 1 is further connected to the exhaust air 
means 32, such as a vacuum pump. And the inside of said processing room 1 is constituted by actuation of said exhaust 
air means 32 so that vacuum suction may be carried out and it can maintain, predetermined reduced pressure ambient 
atmospheres, for example, 0.5Torr(s). 



[0019] Anci the window part 41 as sho wn(T nHrawmg 2 is formed in side-attachment- wall la by the side of one of said 
processing room 1. The configuration of this window part 41 is as follows. That is, the opening 42 which penetrates this 
side-attachment-wall la is formed in said side-attachment- wall la, the still larger crevice 43 to a way outside this 
opening 42 than said opening 42 is formed, and the insertion slot 44 is established in the perimeter of said opening 42 in 
the processing room 1 side-attachment- wall side in this crevice 43. And O ring 45 is inserted in in this insertion slot 44, 
the light transmission member 46 is inserted in in said crevice 43 from the method of that outside, finally, outside this 
light transmission member 46, by carrying out press immobilization of the proper attachment member 47 at said side- 
attachment- wall la, said light transmission member 46 is fixed to said side-attachment- wall la, and said window part 41 
consists of ways. 

[0020] When said light transmission member 46 consists of the quality of the material of quartz glass etc., and it has the 
configuration of a r ectangular paral lelepiped as a whole, and it has the appearance [ a little ] smaller than said crevice 43 
and it is heated, even if it expands, it is prevented that a part for that expansion is permitted and this light transmission 
member 46 is damaged. 

[0021] And outside this light transmission member 46, two slots 51 and 52 for wearing are established in two steps of 
upper and lower sides at a way side, and it is equipped with the rod-like cartridge heater 53 as heating apparatus in each 
[ these ] slot 51 for wearing, and 52, respectively. In this wearing, as were shown in drawing 3 , and silicone rubber 54 
and 55 is assigned to the both ends of a cartridge heater 53, respectively, it supplies in each slot 51 for wearing, and 52 
as it is, and it was further shown in drawing 2 , and the clearance between the supplied cartridge heater 53, and each slot 
51 for wearing and 52 walls is filled, it is filled up and fixed by the therma l transfer cemen t 56. This thermal transfer 
cement 56 has the thermal resistance of about 400-degreeC, and, moreover, thermal conductivity consists of the very 
good quality of the material. 

[0022] The temperature detection equipment 57 further constituted by the thermocouple etc. is formed in said light 
transmission member 46, the detected signal is inputted into a temperature controller 58 as shown in drawing 1 , based 
on it, this temperature controller 58 controls said cartridge heater 53, and it is constituted so that it may be possible to 
set up and maintain said light transmission member 46 to the any value of a before [ for example, +100 degreeC-+300 



[0023] And as shown in (yawing 2 , drawing 4 , and) drawing 5 , the heat transfer separation slot 59 is established in 
processing room 1 medial^sUrface ot said lighrtfansmission member 46. this heat transfer separation slot 59 was shown 
in drawing 5 - as - two cartridge heaters 53 ~ gurrouridift g — making - the above — it is prepared so that it may be 
located between the contact location A of O ring 45 (slash section in drawin g 5 ), and these cartridge heaters 53. 
[0024] Outside the front bay window section 41 to which the above configurations were performed, as shown in 
drawin g 1 , the t erminal point detector 61 po ssessing the li ght sensing portion 60 which receives plasma luminescence 
generated between the susceptor 7 in the processing room l and the up electrode 22 is arranged through the 
aforementioned light transmission member 46 at the way. 

[0025] If the etching processor with which this example was used is constituted as mentioned above and the actuation is 
explained below The gate valve (not shown) first prepared in the side face of the processing room 1 is opened. By 
transport devices (not shown), such as a conveyance arm After Wafer W is carried in in this processing room 1, it is laid 
in the position on the electrostatic chuck 8 and said transport device shunts out of the processing room 1, adsorption 
maintenance of said wafer W is carried out by impression of the direct current voltage from the high voltage direct 
current power source 17 on this electrostatic chuck 8. 

[0026] And it is breathed out toward the above-mentioned wafer W through the delivery 25 of the up electrode 22 from 
a gas inlet 26, the etching reactant gas, for example, CF4 gas, supplied from the raw gas feeder of separate installation, 
the exhaust air means 32 operates to it and coincidence, and the pressure in this processing room 1 is maintained by for 
example, 0.5Torr(s). subsequently, the high-frequency power with which the frequency was set as 13.56MHz and power 
was set as lkw by RF generator 13, respectively - the above - if you make it impressed by the susceptor 7, the plasma 
will occur between the up electrode 22 and a susceptor 7, and predetermined etching processing will be made to said 
wafer W. 

[0027] Plasma luminescence at this time is judged as a plasma treatment terminal point, when light is received by the 
light sensing portion 60 of said terminal point detector 61 through the light transmission member 46 of said window 
part 41, for example, luminescence reinforcement in a plasma steady state is set to 100, and this falls to 60. With said 
cartr idge heate i^53, it is heated to 200-degreeC and thi s light transm issio n membe r 46 tends to get across also to O ring 
45Trom which the heat at that time has secured the airtightness between said light t ransmission members 46 an d side- 
attachment- wall la of the processing room 1 by c onduction li nearly so that a re sultant may n ot adhere to proce ssing 
room 1 side face of said light transm issi on member 46 in the meantime. 

[0028] However, since the heat transfer separationslot 591s formed between said cartridge heater 53 and this O ring 45, 
this heat conduction is intercepted in the part of this heat transfer separation slot 59. Therefore, the heating value which 



gets across to this O ring 45 is reduced sharply, consequently the temperature of this O ring 45 does not cause heat 
deformation, either, without going up so much. Therefore, the airt ightness between the light txansmission mem ber 46 
and side-attachment- wall 1 a of the processing room 1 is maintained good. 

[0029] Moreover, sincelTeafconduction is greatly intercepted in the part of said heat transfer separation slot 59 such, the 
heat dissipation by heat conduction is suppressed and the heating effectiveness over the area of the inside surrounded as 
a result in said heat transfer separation slot 59 is improving. If it puts in another way, so to speak, the field surrounded 
in said heat transfer separation slot 59 will turn into a heating field, and said cartridge heater 53 w ill mainly heat only 
this heating field. Therefore, heating effectiven ess is improving greatly conventionally. ~~ 
[0030] Since it fills up with the thermal transfer cement 56 with good thermal conductivity further again between this 
cartridge heater 53 and the slots 51 and 52 for wearing of the light transmission member 46, heat conduction of the heat 
in which this cartridge heater 53 carries out a direct development is efficiently carried out to the light transmission 
member 46, and the heating effectiveness over said heating field by this cartridge heater 53 is improving still further. 
[0031] Moreover, since silicone rubber 54 and 55 is formed in the both ends of said cartridge heater 53, each cartridge 
heater 53 is not shaky within said slot 51 for wearing, and 52 conjointly with the above mentioned restoration of a 
thermal transfer cement 56, and it is stabilized and equipped. 

[0032] And since silicone rubber 54 and 55 is formed in the both ends of said cartridge heater 53 such, since expansion 
of cartridge heater 53 the very thing at the time of heating actuation is absorbed by these silicone rubber 54 and 55, by 
expansion of a cartridge heater 53, it requires an excessive pressure for the slot 51 for wearing, and 52 walls, and the 
light transmission member 46 does not damage it. 

[0033] As mentioned above, according to this example, by performing a simple configuration to the light transmission 
member 46, the heat deformation over O ring 45 which has secured the airtightness between the light transmission 
member 46 and side-attachment- wall la of the processing room 1 is prevented, and, moreover, the heating effectiveness 
by the cartridge heater 53 is also improving greatly. 

[0034] In addition, although it was used for the etching processor in the above-mentioned example, not only this but an 
ashing device, the CVD system of this invention, etc. are possible for using for the processing interior of a room to other 
plasma treatment equipments made to generate the plasma. 
[0035] 

[Effect of the Invention] According to the terminal point detection equipment of claim 1, even if it heats the light 
transmission member for measuring plasma luminescence with heating apparatus, the sealant which intervened between 
this light transmission member and the side attachment wall of a processing room, and has secured airtightness does not 
carry out heat deformation. Therefore, the airtightness of said processing interior of a room is maintainable good. And it 
is possible to heat a light transmission member more efficiently than before. 

[0036] While the above mentioned heat deformation of a sealant is prevented according to the terminal point detection 
equipment of claim 2, it is still more efficient than claim 1, and it possible to heat a light transmission member. 
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Z>£ol,ZlXim**yb5 6X-ft.m. W&ZtlX^ 

h. z<o{m-t*yb5 6te, ^4oo- cowtmtz 

[0022] 8!flE^®a5«4 6 UZ. $ <^> lc^««=5r 

^xm^ntimmiiimm.5 U)mi$>tix& 

50 8tCA^I$il. *tllzm^XZ<r>m.®MmW5 8ii 
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5 

fuie#- h y 7 ft-? 5 3 £$«l-c . msxsim 

ft46fc, Witf+lOO* C~+3 0 0' C4T^)BI 
tlX^l. 

[ o o 2 3 1 -e lt mrfE7fts$aw4 6 osasg i m 

fflfcli. 02. 04. 05£^U:J:?fc. g^KS 

dfcl/C, iwffioyy^4 5<9iH£ftgA (05KtJ»t 
ftfflfttt) bZtih*r-bV<v : Jt-?53b(0^ziii. 

[0024] iiLh<oj: o zmtiwrntitzmmmm i 

6£tfLT. «SiSlrtW-fe7 , ^7fc±anttt2 2 4: 

« Lfc»js*aj» 6 1 awaivt . 

[00253 *H»MfflS^X7fy/MiI 

[ 0 0 2 6 ] -e LT»!»«)«^X«IMa»»4>ft»S 

AP2 6*»4,±iB5«fi2 2^tt{iJP2 5*liT, ±IE f 7 
X^WKltUfr-sTtttttSfl, **li:Hll*fcSBR^R3 2 
tffHtt IT £<Z)*!M 1 rtOffflttfllilf 0 . 5 T o r 

BfSaaR** 13. 56MHz, 1 kw!C*« fftjg 

le^xy \mzn i -cBfjeox 7 f - y $ *i a . 

[00 2 7] i<Oi:*^7 , 5X-7J63lfittl58E«»4 1^) 

o-cg#$*iT, mmrvx^nwzmtm: 

mt46iMl\f200' ct-amzuxts*). %<r> 
b * ioT, flTSBtiffiBlttM 6 b nwm 
lwffllMi ak<onBo»aftt*il»tTv^oy>/4 

[0028] k>I^*\ frlE^-MJ y^*b-^5 3i: 
£*)0 U y^4 5 fcWBtCtt, fis»#*»5 9*«tt<5> 
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•c . mmmt4 6 t «a£ i am 1 a t 

[0029] ifc* CO J: o Kffii&Mtm 5 9<035# 

xmmtf±$ < mztiicr>x\ mmizumn 

«f . mriEfE^-i^«5 9T-H^ix^^{iv^{»^ 
10 ®t%<o. mM-bVv : Jt-?5 3iic\<7)i)mffi.® 

[0 030] ZWzttlZ<Dtl-bV>yiS\i-?5 3b 

4 6 <mmmm 5 1 . 5 2 1 os(c{±. 

SWt^Aff*^*^ > h 5 6^m$ilT ^1<7>X\ 

X < %M®m4 6 W»fia»3fl, • ZMl— b U 7 5>t 
5 3 i 615IEJiaia«fcWt&M3»*tt**i-- 

20 [003 1 ] £ tzmi*- b U 7 ^t-? 5 3 OMSSP 

x\ mziMm**>b5 6<7)izmtmi*^x. 

- b 'J 7 ^*h-^ 5 3 (iBUfEH*ffl?i 5 1.52 rtT'<' 

[0 03 2] U^-ec0j:a^BtilE^-h , J7xt-^ 
5 3 «»y U 3 y7A*- 5 4. 55 #Rftfc*lT 
v^*><b. JlHMJ)B#c7)^- h U 7^b-^5 3S#:<0 
iJ5S(i. :^y'J3y7A'-5 4. 5 5tcj;o-CiSiiR 
^-h , ;7> ; h-^5 3c0l^tCj:oT. 

30 mmm5 1. 5 2«i&»;M»^> 

[0033] jjuioj: ^ ic, ^ntwtinifjiessias 

tjaaMi offljsi a b<Df§i<mffl£im&Lx^z>o 
y y^4 5 t^i/?-b y 

y^*t-^5 3tcJ:4JB«S»*t*#<l<lhUTV^t, 
[0034] Srfc-kiEieftWfli . x v+v?9Smm. 

sfficor^xv^^Btw ix z b mmx'S) 

[0035] 

imam: mmKommtammizxtiif. r? 

l>. U^fc«^J:Ot»*J:<*»taJ«*llB»'r*w 
50 bifflffiX'S>&. 
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[0036] iff$iB2<Z>ft£ttffl£SC Xtlii. mn 
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0 1) § 4) J; < . 3fc§j|gW5rJogi-t!> ^ fc * ?BJlg 
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[12] #SPJ3^0SJfcflflffij££^7t#><7\ MfSx-y 


46 






53 




[03] *^<oiBt6ffjfc:*j{t63esaaw<o«SBr' 10 


56 






59 




[04 ] *|«BOllttM(cfeft43e8JaaW<0jEIliHT 


60 
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[05 ] *»B^iatwfc«»t*3iea3«mo«i^ 
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